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(54) COMPUTER SYSTEM, AND COMPUTER AND STORAGE DEVICE USED FOR THE COMPUTER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a computer system allowing 
a user to use dedicated environment and data for the user oneself 
from an optional computer in a system in which a plurality of users 
share and use a plurality of computers. 

SOLUTION: A plurality of computers 2a r 2b 2n alternately used by 

a plurality of users and a storage 1 are connected by fiber channels 
5, and dedicated logical volumes 1 7a, 1 7b,..., 1 7n for each of the 
users are defined in the storage 1 . When a user uses a computer, 
the user is authenticated and the dedicated LUOogical unit) of the 
user is controlled so as to be allowed to access only a computer 
used by the user. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may 

not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Two or more computers. Storage shared by two or more of these 
computers. It is the computing system equipped with the above, and it has a 
means to create two or more logical volumes to the aforementioned storage, 
and a means to perform access exclusive control of a logical volume based on 
the identification information assigned to two or more aforementioned 
computers, and is characterized by permitting access of the logical volume 
only for [ this ] users only to this computer that this user uses based on the 
correspondence relation of the logical volume only for users, and the 
computer which a user uses. 

[Claim 2] The computing system characterized by permitting access of the 
aforementioned user's logical volume from a different computer which this 
user uses by changing the correspondence relation of the computer which the 
logical volume and this user only for users use in a computing system 
according to claim 1. 

[Claim 3] The aforementioned computer is equipped with the identification 
information for discriminating a computer from the user manager which 
manages a user's authentication name and password and performs login 
processing uniquely, the aforementioned storage It has the management 
console which manages the correspondence relation of a logical volume with 
a user, the aforementioned computer The user-identification information at 
the time of a user logging in to the computer concerned and the identification 
information of the computer concerned are transmitted to the management 
console of the aforementioned storage, and the aforementioned management 
console operates the aforementioned storage based on this information, by 
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the operation The aforementioned storage is a computing system according 
to claim 1 or 2 characterized by permitting access of the logical volume for 
users only to this computer. 

[Claim 4] The user manager which the aforementioned computer manages a 
user's authentication name and password, and performs login processing, A 
means to manage the correspondence relation of the logical volume only for a 
user and these users, Have the identification information for discriminating 
a computer uniquely, and the identification information of the logical volume 
only for users and the identification information of a computer are 
transmitted to the aforementioned storage. The computing system according 
to claim 1 or 2 characterized by the aforementioned storage permitting 
access of the logical volume for these users only to this computer based on 
this information. 

[Claim 5] The user manager which the aforementioned computer manages a 
user's authentication name and password, and performs login processing, 
The identification information of this computer, the identification 
information of the computer prepared as individual information for every 
user, and a means to manage a user's correspondence relation, According to 
a user, it has a means to change the identification information of the 
computer according to user individual which a means to manage the 
aforementioned correspondence relation manages as identification 
information of this computer, the aforementioned storage The computing 
system according to claim 1 or 2 characterized by permitting access of the 
logical volume for users only to the computer which had the identification 
information according to user individual set up. 

[Claim 6] the claim 1 characterized by for the interface which connects the 
aforementioned storage with the aforementioned computer being a fiber 
channel, and the identification information for the aforementioned storage 
discriminating the aforementioned computer being World Wide Name of the 
aforementioned fiber channel, or 5 a computing system given in either 
[Claim 7] The computer characterized by having a means to transmit the 
user manager which two or more computers are computers used by the 
computing system which shares one set of storage, and manages a user's 
authentication name and password and performs login processing, the 
identification information for discriminating this computer uniquely, and the 
user-identification information at the time of a user logging in to this 
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computer and the identification information of this computer to the 
aforementioned storage. 

[Claim 8] The computer used by the computing system which is 
characterized by providing the following, and with which two or more 
computers share one set of storage. The user manager which manages a 
user's authentication name and password and performs login processing. 
User. A means to manage the correspondence relation of the logical volume 
only for users built to the aforementioned storage. A means to transmit the 
identification information for discriminating this computer uniquely, the 
identification information of the logical volume only for [ aforementioned ] 
users, and the identification information of this computer to the 
aforementioned storage. 

[Claim 9] The computer used by the computing system which is 
characterized by providing the following, and with which two or more 
computers share one set of storage. The user manager which manages a 
user's authentication name and password and performs login processing. 
Identification information of this computer. A means to manage the 
correspondence relation between the identification information of this 
computer, and a user prepared as individual information for every user. A 
means to change into the identification information of the computer 
according to user individual to which a means to manage the aforementioned 
correspondence relation according to a user manages the identification 
information of this computer. 

[Claim 10] The aforementioned identification information for the interface 
which connects the aforementioned storage with the aforementioned 
computer being a fiber channel, and discriminating the aforementioned 
computer is a computer the claims 7 and 8 characterized by being World 
Wide Name of the aforementioned fiber channel, or given in nine. 
[Claim 11] A means to be the storage which can be shared by two or more 
computers, and to create two or more logical volumes, It has a means to 
perform access exclusive control of the aforementioned logical volume based 
on the identification information of the aforementioned computer, and a 
management console, the aforementioned management console A means to 
manage the correspondence relation of the aforementioned logical volume 
only for users with a user, It has a means to receive the authentication 
information of the user transmitted from the aforementioned computer, and 
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the identification information which discriminates the aforementioned 
computer uniquely. It is based on the correspondence relation between the 
aforementioned user and the logical volume only for [ aforementioned ] users. 
Storage characterized by setting the identification information of the 
computer which the aforementioned user uses, and correspondence of the 
logical volume which a user uses as the aforementioned storage, and 
permitting access to the logical volume only for [ aforementioned ] users only 
to the computer which the aforementioned user uses. 
[Claim 12] The storage characterized by to permit access to the logical 
volume only for [ aforementioned ] users only to the computer which is the 
storage which can share by two or more computers, and is equipped with a 
means receive a means create two or more logical volumes, a means perform 
the access exclusive control of the aforementioned logical volume based on 
the identification information of the aforementioned computer, the 
information that discriminate the logical volume only for users transmitted 
from the aforementioned computer, and the identification information of the 
aforementioned computer, and the aforementioned user uses based on such 
receipt information. 

[Claim 13] The identification information of the aforementioned computer 
which the interface which connects the aforementioned storage with the 
aforementioned computer is a fiber channel, and a means to perform the 
aforementioned access exclusive control uses for a judgment is storage 
according to claim 11 or 12 characterized by being World Wide Name of a 
fiber channel. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
method of enabling it to use the logical volume of exclusive use, without 
being dependent on the computer by which two or more users own and use 
the logical volume of exclusive use especially, respectively about the 
management method of the logical volume formed in storage. 
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[0002] 

[Description of the Prior Art] The computing system to which two or more 
users perform operating processing etc. using two or more client computers 
is called client computing system. Conventionally, the client computing 
system was equipped with the function in which all computations can be 
performed independently, for example, was built using a computer like a 
personal computer (PC). The computer used by such client computing system 
is a computer which has highly efficient CPU, memory, a mass mass hard 
disk drive unit, a high-speed mass mass graphic function, etc. and "which 
grew fat", and is called "Fat client" alias. The client computing system using 
the Fat client is also called Fat client system (Fat Client System-FCS). In 
FCS, two or more Fat clients are mutually connected by LAN (local area 
network), and transfer of a file and communication of mail transmission and 
reception etc. are performed if needed. Generally a Fat client is equipped 
with the local disk unit for storing OS (operating system), an application 
program or user data, etc. 

[0003] If one client computer per one person is formed in case two or more 
users use FCS, everybody can possess the environment of exclusive use. 
Environment means various kinds of setup of hardware and software, such 
as composition of a setup of OS, a setup of a printer and a network, the disk 
unit which saves the data of a setup of an application program, a graphic 
instrument setup, and a user further, a tape unit, etc., etc., and the state of 
the computer which even data included here. In FCS which has one client 
computer per one person, each user can build environment according to the 
composition of the liking, the hardware to own, and software. 
[0004] On the other hand, two or more computers by two or more users were 
shared, and the environment which a user can use was restricted in FCS 
which uses the arbitrary computers which are vacant as for the user. In such 
a system, liking of a user is not reflected in an operation setup of an 
application program, and a graphic instrument setup, for example, or there 
is no disk unit of the exclusive use for storing its own data. With such 
composition, unitary management of data poses a problem especially. For 
example, it will distribute to each computer, the data which a user uses will 
be arranged, and great time and effort generates them in management of a 
version, and maintenance control, such as backup. 

[0005] In such a case, a file server is installed in a system and it creates 
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under management of the partition only for everybody of a file server to the 
storage which a file server has, and it can be used as if it had connected the 
disk unit of exclusive use to the client computer as a local disk, if it was used 
via a network, mounting this on a client computer. 

[0006] In recent years, the system called network computer system (Network 
Computer System : NC system) is considered as another example of a client 
computing system. The computer which builds a network computer system 
being called network computer (Network Computer'NC), and not having the 
hard disk drive unit which stores OS and an application program etc. are a 
low price and the computer which carried out low functionalization and 
"which became thin." The thing of such a computer is called a "Thin client" as 
contrasted with a Fat client. The client computing system using this Thin 
client is also called Thin client system (Thin Client System :TCS). 
[0007] Hereafter, an NC system system is explained, using drawing 22 as an 
example of TCS. 

[0008] In drawing, 2000 (a-c) is the disk unit by which two or more sets of NC 
and 7 were connected to the server, and 1 was connected to the server 7, and 
a network where 9 connects a server 7 with NC2000 mutually. 
[0009] NC2000 is not equipped with the disk unit for storing OS, an 
application program, or user data. NC2000 mounts some fields of the disk 
unit 1 which a server 7 has as a disk unit of RIMOTO, and uses them. OS, an 
application program, and user data are stored in a disk unit 1. In the during 
starting of NC2000, by network 9 course, OS is loaded to NC2000 and 
performed from a disk unit 1. Starting of an application program is 
performed similarly. 

[00 10] The area only for users is prepared for the storage region for users 
prepared in a disk unit 1 by setup by the side of a server, and access 
restriction is applied to it so that other users cannot use it by the exclusive 
control function of a server. The environment and data only for themselves 
can be used without being dependent on the client computer which can carry 
out the par sonar rise of the computer environment to only for everybody, 
and is used by this. These managements are altogether carried out in a 
server. 
[0011] 

[Problem(s) to be Solved by the Invention] As mentioned above, when 
sharing two or more client computers by two or more users, by the 
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conventional FCS, there is a problem of the par sonar rise of the computer 
environment not being carried out according to liking or a demand of an 
individual, but being hard to use. moreover, set individual data to the 
specific client computer since there is nothing, data distribute and there is 
a problem that management becomes difficult 

[0012] Although management will become easy since data are unified if a file 
server is prepared in FCS in order to solve such a problem, the part cost for 
which a file server is needed goes up. Moreover, it will go via a network or a 
server in the case of disk accessing. For this reason, a performance falls by 
the overhead. Furthermore, disk accessing from many clients occurs and 
there is a problem that the load of a network or a server rises. 
[0013] Moreover, TCS which makes an NC system representation has the 
same problem as the case where a file server is prepared in FCS. 
[0014] The purpose of this invention is in view of the trouble in these 
conventional technology to offer the computing system which can use the 
environment and data only for itself, without a user choosing a computer in 
the system by which two or more users share and use two or more computers. 
[0015] Moreover, other purposes of this invention are to offer the computing 
system which can unitary manage a user's data. 

[0016] Furthermore, other purposes of this invention are to offer the cheap 
computing system which does not need the server for managing the data for 
users. 

[0017] The further purpose of this invention is to offer the computing system 

which does not apply a load to LAN or a server. 

[0018] The purpose of further others of this invention is to offer the 

computing system which realizes high-speed disk accessing which does not 

go via LAN or a server in the case of disk accessing. 

[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the computing system of this invention has the I/O channel which 
connects mutually the storage shared by two or more computers and the 
computer of these plurality, the management console for managing storage, 
and two or more computers, storage and management consoles, and is 
constituted. 

[0020] A means by which each computer performs connection and control to 
an I/O channel in a desirable mode, A means to save identifiers, such as 
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World Wide Name (WWN) defined in order to discriminate a means to 
perform connection and control to an I/O channel The control means for 
performing the boot rise of OS from the storage linked to the I/O channel, It 
has a means to input a user identification and authentication information, 
such as a user's name and a password, and a means to transmit the 
aforementioned user identification and recognition information, and the 
identification information of computers, such as an IP address and a 
computer name, to a management console. 

[0021] Storage follows a means to communicate with a management console, 
and directions, from a management console. Two or more LUs (Logical Unit) 
which are logical volumes are defined and created inside storage. To the LU, 
define "the interior LUN (Logical Unit Number)" which is a meaning name 
inside storage, and ** LU is received. A means to map the "imagination 
LUN" which is imagination LUN recognized in view of the computer which 
permits access according to directions of a management console, and to 
manage the correspondence relation between Interior LUN, Imagination 
LUN, and a computer, When accessed from computers other than the 
correspondence relation managed to a certain LU, it has a means to inhibit it. 
[0022] A means to receive the user identification and the authentication 
information that the management console was transmitted from the 
computer, and the identification information of a computer, As opposed to a 
means to communicate with storage, and the interior LUN which directed 
that created LU and storage gave to the interior of storage at the LU A 
means to direct the imagination LUN which is LUN recognized from a 
computer to storage, The user who uses a computing system is managed for 
discernment / authentication information, LU of exclusive use inside storage 
is created for every user, and it has a means to manage the interior LUN of 
user-identification information, the identification information of the 
computer which the present user is using, and LU only for the users, and the 
relation of Imagination LUN. 
[0023] 

[Embodiments of the Invention] Drawing 1 is the block diagram of the 
computing system in this 1st operation gestalt. 

[0024] In drawing, the fiber channel connecting means by which the 
management console for the storage (it being called storage below) with 
which 2 (2a-2n) is shared by the computer, and 1 is shared by all the 
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computers 2, and 4 managing storage 1, and 3 connect a computer 2, storage 
1, and the management console 4 mutually, and 5a-5n are fiber channels. It 
is a network for the means of communications for storage 1 and the 
management console 4 communicating mutually and 9 connecting two or 
more computers 2 and management consoles 4, and 6 communicating among 
these. 

[0025] 17 (17a- 17n) is two or more Logical unit (Logical Unit^LU) which 
defined it as the interior of storage 1, and was created. Logical unit is the 
name defined in the specification of SCSI (Small Computer System 
Interface) which is the logical volume and homonymy which were used by the 
above-mentioned explanation, and is the protocol of the interface (it is 
hereafter written as I/F) which connects the computer and storage which are 
called the so-called personal computer (PC) and the so-called workstation 
(WS). Hereafter, I/F considers as a fiber channel, it assumes that the protocol 
is SCSI in the operation form of this invention, and the thing of a logical 
volume will only be called LU. Moreover, the thing of the number for 
discriminating LU is called LUN (Logical Unit Number). All LUs are 
explained below by this example as what is defined only as for a certain 
users. 

[0026] Drawing 2 is the block diagram of a computer 2. 

[0027] A CC means by which 21 controls the whole computer, and 22 In order 
to perform connection of a fiber channel and control, the fiber channel I/F 
control board carried in the computer 2 and 23 The I/O means for the user 
using a computer 2 inputting or outputting information and 24 The network 
control means for performing communications control using the network 9 
and 25 are the memory for storing a program and data required in order that 
the CC means 21 may perform various control. In order to manage the user 
who uses a computer 2 for memory 25, the user manager 251 performed by 
the CC means 21 is held. 

[0028] The fiber channel I/F control means 220 have the memory 221 for 
storing a program and data required in order that a program and data 
required in order that the fiber channel I/F control means 220 and the fiber 
channel I/F control means 220 which control a fiber channel may control, and 
the CC means 21 may control the fiber channel I/F control means 220. 
[0029] WWN (World Wide Name)2212 which is the information on an only 
name is stored in memory 221 in the world established in order to 
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discriminate the boot rise control program 2211 and the fiber channel I/F 
control means 220 which the CC means 21 performs in order to control the 
fiber channel I/F control means 220, in case OS is started from the storage 1 
of the exterior of the computer 2 connected to the fiber channel 5. Here, even 
if the fiber channel I/F control means 220 carried in this board although the 
fiber channel I/F control board 22 is carried in the computer 2 with this 
operation form, and memory 221 may be mounted directly, without using the 
fiber channel I/F control board 22 for the interior of a computer 2 and are 
this case, they are completely the same. [ of an operation of this invention 
and an effect ] 

[0030] Drawing 3 is the block diagram of storage 1. 

[0031] A CC means by which 11 manages control by the whole storage, and 
12 Connection with fiber channel 5d, the fiber channel I/F control means 
which perform the control, and 13 The memory for the CC means 11 storing 
the program and data for performing internal control of storage 1 and 14 A 
communications control means to control communication between the 
management consoles 4 which manage storage 1, and 170-176 It is two or 
more Logical unit (LU) prepared in the storage 1 interior, and is the logical 
volume which was constituted by the fixed field of the storage space of a 
physical disk unit and which is visible from high order equipment. In 
addition, below, in case LUs 170-176 are summarized and quoted, 17X is 
used as a reference number. 

[0032] LU definition program 131 and each computer 2 which the CC means 
11 performs in order to define and create two or more LU17X in memory 13 
The access prohibition / permission to each of two or more LU17X, the 
attribute of LU17X, The imagination LUN recognized from a host computer 
And in order that the CC means 11 may manage each correspondence 
relation of the interior LUN added in order to manage LU17X inside storage 
The information on the LUN managed table 132 used and the LUN managed 
table 132 is followed, access to each LU17X from each computer 2 Control of 
a limit/permission, And when access is permitted, the access-control program 
133 performed by the CC means 11 for control of read/write access to LU17X 
is stored. 

[0033] Drawing 4 is the block diagram of the management console 4. 

[0034] A CC means by which 41 manages control of the management console 

4 whole, and 42 The I/O means for a manager operating the management 



10/28 



Japanese Publication number : 2001-75853 

console 4 and 43 A communications control means to control the means of 
communications 6 which performs communication for various setup of 
storage 1, and 44 The memory for storing the program and data which the 
CC means 41 performs, and 46 A network control means to control the 
network 9 for communicating with a computer 2, and 47 are local disks 
which are integral disks which store OS and the program of the management 
console 4. 

[0035] In order to manage the relation of LUN with a user, the computer 
managed table 443 for managing a relation with WWN2212 set as the fiber 
channel I/F control means 220 mounted in the user LUN managed table 442, 
the computer 5, and computer 5 for managing the computer 5 which the user 
LUN manager 441 and user who are performed by the CC means 41, LUN, 
and the user are using is stored in memory 44. 

[0036] Hereafter, the computing system in this operation gestalt is explained 
still in detail. 

[0037] (1) Explain LU (Logical Unit) in Interior LUN, virtual LUN ****, and 
this operation gestalt. LU is the logical volume when seeing from the host 
computer of storage. A host computer recognizes one LU as one set of storage. 
[0038] Storage 1 divides the interior into two or more fields, can set each 
divided field to LU, and can define and build it. This will be called interior 
LU. At storage 1, in order to manage Interior LU, a serial number is 
attached for the integer which begins from 0 to each LU. This number is 
called interior LUN (Logical Unit Number). 

[0039] the case where two or more computers 2, on the other hand, share one 
set of storage like the computing system in this operation gestalt - a 
computer 2 ~ it is alike, respectively and LU of exclusive use is assigned 
Generally, host computers, such as PC, search the storage connected at the 
time of boot of OS, and detect LU. The search method at this time may have 
some restrictions. It is (a). LUN is searched sequentially from 0. 
(b) When it assumes that LUN exists by the consecutive number and a 
certain number does not exist, don't perform the search after the number. 
They are two **. This is a device for shortening the search time. 
[0040] Also in this operation gestalt, it is assumed that a computer 2 is a host 
computer according to these restrictions. In such a case, supposing it assigns 
Interior LUN to a host computer as it is, the computer which Interior LUN 
was able to assign LUs other than zero can detect this LU. Then, it is 
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desirable to assign LU with LUN of the consecutive number which begins 
from 0 to all computers. With this operation gestalt, storage 1 solves this 
problem by redefining all LUN of LU which a computer 2 uses every 
computer 2, so that it may become the continuous number which begins from 
0. Here, LUN which assigns LU recognized from each computer 2 to 
Imagination LU and Imagination LU is called imagination LUN, and it 
distinguishes from Interior LU and LUN. The correspondence relation 
between Interior LUN and Imagination LUN is managed on the LUN 
managed table 132 with which storage 1 is equipped. 

[0041] (2) An example of the LUN managed table LUN managed table 132 is 
shown in drawing 5 (a). A port number, Target ID, Imagination LUN, 
Interior LUN and WWN, S_ID, and an attribute are stored in the LUN 
managed table 132. 

[0042] A port number is a number of the fiber channel connection port with 
which storage 1 is equipped. With this operation gestalt, since the number of 
ports is one piece, 0 is stored uniformly. 

[0043] Target ID is an identifier (ID) assigned to storage 1 in connection I/F 
with a host computer. Like this operation gestalt, although it has only D_ID 
(Destination ID) for every port when connection I/F with a host computer is a 
fiber channel, since there is a term of a port number, you may omit, and 
D _ID determined at the time of initialization of a fiber channel may be 
stored. In the case of SCSI, since the same port can be equipped with two or 
more ID, Target ID to which each LUN at that time belongs is stored. Below, 
with this operation gestalt, a fiber channel is assumed, and Target ID 
presupposes that it is intact and stores 0 in the column of Target ID 
uniformly. 

[0044] Imagination LUN and Interior LUN show a correspondence relation 
with the imagination LUN recognized from the interior LUN assigned to the 
host computer and each host computer. For example, as for the interior LUN 
0, the interior LUN 5 as imagination LUN 0 is defined by drawing 5 as 
imagination LUN 0. Although both both are defined as imagination LUN 0, 
the computers 2 which can be used, respectively differ. 
[0045] WWN is World Wide Name which is the information which specifies 
the fiber channel I/F connecting means 220 of each host computer. In the 
case of port login processing in which the connection relation between the 
port of a fiber channel and a port is established, WWN of each host computer 
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is notified to storage 1. 

[0046] S _ID is ID information stored in the frame header of a fiber channel, 
and is ID which discriminates the source (initiator) which created the frame. 
S_ID is dynamically assigned in the case of initialization of a fiber channel. 
Although WWN described previously is a value set as a meaning by each 
fiber channel port where it was exchanged on the occasion of initialization, it 
is performing related attachment of WWN and S_ID, and even if it does not 
investigate WWN for every frame, a host computer can be specified by 
inspecting only S_ID. 

[0047] An attribute shows the possession attribute of each LU. It is shown 
that "monopoly" is LU monopolized by one set of a host computer. It is shown 
that "a share" is LU shared by two or more host computers. With this 
operation form, each LU assumes that it is what is monopolized by one set of 
a certain host computer. 

[0048] (3) A user and the user 8 who uses a computing system with the 
related book operation gestalt of LU shall be above one person at least, and a 
user 8 shall use the arbitrary computers 2. A user 8 can have one or more 
LUs which stored the environment which he uses, respectively. By the 
following explanation, since it is easy, each user 8 explains as what owns 
every one LU of exclusive use, respectively. 

[0049] The relation between a user and LU which the user owns is managed 
on the user LUN managed table 442 with which the management console 4 
is equipped. An example of the user LUN managed table 442 is shown in 
drawing 6 (a). 

[0050] In this drawing, the identifier and password with which a user name 
specifies a user 8 The authorization code for attesting whether the user 8 is 
him, and Imagination LUN LUN recognized in the computer 2 currently 
used when there is a user 8, and Interior LUN show whether in the computer 
2 which a user 8 uses [ LU only for a certain users ], Interior LUN and the 
registration situation only for [ each / LU ] user 8 are registered into storage 
1 so that it may be usable. A port number, TargetID, and the attribute are 
the same as that of the thing in the LUN managed table 132 mentioned 
above. A computer name shows the name of the computer 2 which a certain 
user 8 is using now. 

[0051] On the user LUN managed table 442, each user 8 and its user 8 can 
grasp the correspondence relation and operating condition of LU which it has 
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chiefly. 

[0052] (4) Related drawing 7 of a computer name and WWN shows an 
example of the computer managed table 443 with which the management 
console 4 is equipped. In drawing, the identifier for a computer name 
specifying a computer 2 and an identifier are identifiers for specifying the 
computer 2 as a meaning, and an IP address etc. can be used for them. WWN 
is WWN with which the fiber channel I/F control means 220 with which a 
computer 2 is equipped are equipped. The relation between a computer 2 and 
WWN is manageable with this table. 

[0053] (5) Explain registration of a user, next registration of a user 8. This 
operation gestalt explains how to carry out the centralized control of the 
management of a user 8 by the management console 4. The second and the 
third operation gestalt explain the other methods. In the management 
console 4, a manager performs the user LUN manager 441 and registers a 
user name and a password using the I/O means 42. The user itself can 
change a password later. By the above processing, the user LUN manager 
441 registers a user name and a password into the user LUN managed table 
442. 

[0054] (6) The creation ****** manager of LU creates LU for this user 8. A 
manager operates the user LUN manager 441 succeedingly, and chooses the 
physical disk unit which creates LU to storage 1. If storage 1 is equipped 
with two or more disk units, one of them will be chosen. Moreover, if storage 
1 constitutes RAID (RedundantArrays of Inexpensive Disks), it will choose 
two or more disk units, will carry out grouping of these, and will treat with 
one set of a physical imagination disk unit. 

[0055] Next, the attribute which shows the capacity of LU, the port number 
of the disk array used for Interior LUN, Imagination LUN, and this LUN 
access, Target ID, and monopoly or a share is defined. Using the above 
setting information, a manager operates the user LUN manager 441 and 
publishes LU creation instruction to storage 1. The CC means 41 controls the 
communications control means 43, and transmits setting information to 
storage 1 through means of communications 6. 

[0056] The communications control means 14 of storage 1 receives this, and 
notifies it to the CC means 11. In response to this notice, the CC means 11 
starts LU definition program 131. LU definition program 131 creates LU of 
the appointed capacity to the appointed physical disk unit. And a port 
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number, TargetID, Imagination LUN, Interior LUN, and an attribute are 
registered into the LUN managed table 132. These setup may be changed 
behind. In addition, at this time, WWN and S_ID are still not setting up. LU 
definition program 131 controls the communications control means 14, and 
reports that LU has been created in the management console 4 via means of 
communications 6 at the success reverse side. The management console 4 
receives this report and notifies a manager of LU creation success. 
[0057] (7) A user's login, next a user explain the procedure which uses a 
computer and uses LU only for the users using the flow chart of drawing 9 . 
[0058] In a computer 2, a user turns on the power supply of the intact 
computer 2 then (Step 1000). Thereby, the user manager 251 of a computer 2 
starts (Step 1001). The user manager 251 can be mounted as an extended 
BIOS function, when a computer 2 is PC. Moreover, when a computer 2 is 
WS, it can mount as a part of initializer. The user manager 251 is a program 
which the CC means 21 performs. The user manager 251 asks for the input 
of a user name and a password. Answering this, a user inputs his own user 
name and password using the I/O means 23 (Step 1002). The user manager 
251 controls the network control means 24, and transmits the identifier (for 
example, IP address) of a user name, a password, and a computer 2 to the 
management console 4 by the network 9. The informational thing which 
these -transmitted will be called user login information. 
[0059] (8) By a user's authentication management console 4, the network 
control means 46 acquires user login information, and notifies to the CC 
means 41. The CC means 41 starts the user LUN manager 441. The user 
LUN manager 441 is a program which the CC means 41 performs. The user 
LUN manager 441 attests that it is the regular user to whom this user had a 
royalty with reference to the user name and password of the user LUN 
managed table 442 (Step 1010). 

[0060] (9) The imagination LUN only for [ LU ] users and the check user 
LUN manager 441 of Interior LUN check WWN of the computer from the 
identifier of a computer 2 with reference to the computer managed table 443 
(Step 101 1). Next, the user LUN manager 441 checks LU which the user 
concerned owns with reference to the user LUN managed table 442. Here, 
since Relevance LU may already be mounted on this computer 2, it is 
necessary to judge this. For example, when the user 8 who is going to use the 
computer 2 now is a user of the last which used this computer 2 before, 
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unless a manager performs ************ processing clearly, it is maintained 
by storage 1 as a setup mounted as it is. Therefore, it is in the state where 
Relevance LU was already mounted in such a case. 

[0061] It is set as virtual LUN=n judged first. Usually, it is n= 0 (Step 1012). 
Next, the interior LUN applicable to a user's 8 virtual LUN = n (=0) is 
pinpointed with reference to the user LUN managed table 442. In the user 
LUN managed table 442, it turns out that internal LUN=0 corresponds to 
virtual LUN=0 of User A on the user LUN managed table 442 shown in 
drawing 6 (a) (Step 1013). 

[0062] (10) LU with the interior LUN pinpointed at the 
registration-confirmed step 1013 of Interior LUN checks whether it has 
registered with storage 1 so that it can be used from a computer 2. The user 
LUN manager 441 is checked by comparing the computer name previously 
acquired [ whether the interior LUN concerned is already mounted on the 
computer 2 concerned, and ] with the column of a computer name with 
reference to the user LUN managed table 442 (Steps 1014 and 1015). If the 
computer name is registered, the following processings will be skipped and it 
will move to processing of Step 1017. 

[0063] When a computer name is not registered, the user LUN manager 441 
controls the communications control means 43, and transmits Imagination 
LUN, Interior LUN, a port number, Target ID, an attribute, and all the 
information on WWN to storage 1 through means of communications 6. 
These information will be called mounting information (Step 1016). 
[0064] (ll) In the execution storage 1 of registration processing, the 
communications control means 14 receives mounting information, and 
notifies it to the CC means 11. The CC means 11 starts LU definition 
program 131, and it registers it so that the port number of the line of the 
interior LUN which corresponds to the LUN managed table 132 using 
mounting information, Target ID, Imagination LUN and WWN, and an 
attribute may be set up and Interior LUN can use it from a computer 2. Since 
S_ID is not determined yet at this time, it is a blank. It reports to a 
management console that a registration setup completed LU definition 
program 131 correctly (Step 1021). (end report) 

[0065] (12) If the end report from the end storage 1 of registration processing 
is received, it will check whether registration processing of all imagination 
LUN that the user concerned owns has ended the user LUN manager 441 of 
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the management console 4 (Step 1017). When there is imagination LUN 
which still corresponds, the next imagination LUN is set up and processing 
after Step 1013 is performed repeatedly (Step 1018). If registration of all 
imagination LUN is completed, an end report will be notified to a computer 2 
(Step 1017). 

[0066] (13) If an end report is received from a boot rise control program and 
the extended BIOS management console 4, a computer 2 will end processing 
by the user manager 251 (Step 1004). 

[0067] Then, the boot rise control program 2211 starts. When a computer 2 is 
PC, the boot rise control program 2211 is a program stored in the memory 
221 on the fiber channel I/F control board 22. This program is a program 
which extends the function of PC called extended BIOS, and it becomes 
possible to perform the boot rise of OS from the storage 1 in the exterior of 
the computer 2 connected to the fiber channel 5 by this program. Since the 
program of extended BIOS does not exist when a computer 2 is except PC, 
the boot rise control program needs to be located in memory 25. With this 
operation gestalt, the boot rise control program 2211 is explained as a 
computer 2 supposing PC that it is extended BIOS. 

[0068] If the CC means 21 searchs the memory 221 on the fiber channel I/F 
control board 22 and the boot rise control program 2211 (extended BIOS) is 
detected, it will copy the boot rise control program 2211 to memory 25 from 
memory 221, and will perform it on memory 25. Memory 25 is called 
so-called primary storage, it is called a flash memory as memory 221 to the 
general comparatively high-speed memory device being used, and a low 
speed element is used compared with the memory device used for a primary 
storage. Then, in order to accelerate program execution, in this way, the boot 
rise control program 2211 is copied to memory 25, and is performed (Step 
1005). 

[0069] (14) If the initialization boot rise control program 2211 of a fiber 
channel starts, it will start initialization processing of the fiber channel 5. In 
this processing, logical connection between each fiber channel port called 
port login is made. A success of processing of this port login forms the logical 
connection relation between ports. On the occasion of port login, WWN is 
used as a port name. Moreover, ID of each port is determined. This ID is 
determined dynamically and set up by protocol from which each port 
becomes a respectively independent number. In storage 1, the CC means 11 



17/28 



Japanese Publication number : 2001-75853 



starts LU definition program 131. LU definition program 131 discriminates 
the fiber channel I/F control means 220 of a host computer by WWN as one 
fiber channel port, and sets them as the LUN managed table 132 by making 
the ID into S_ID (Step 1006). After finishing the early stages of the fiber 
channel 5, the central-process means 21 carries out boot rise processing with 
the boot rise control program 2211, and boots OS (Step 1007). 
[0070] (15) The detailed procedure of the boot rise processing in the start 
step 1007 of boot rise processing is shown in drawing 10 . 
[0071] The boot rise control program 2211 inspects LU built in the storage 1 
linked to the computer 2. A subject of examination LUN is first set as 0 in 
starting inspection (Step 1101). This LUN is specified and the Inquiry 
command is published to LU. The Inquiry command is the SCSI command 
prepared in order to investigate the kind of storage, capacity, other 
properties, etc. (Step 1102). 

[0072] (16) In the access judging storage 1 of LUN, if the fiber channel I/F 
control means 12 receive the Inquiry command, the CC means 11 will receive 
this and will start the access-control program 133 (Step 1120). The 
access-control program 133 is a program performed by the CC means 11. The 
access -control program 133 checks the subject of examination LUN specified 
by the Inquiry command which the computer 2 published with reference to 
the LUN managed table 132. Here, the subject of examination LUN specified 
from the host computer 2 is Imagination LUN, in view of storage 1. The 
access-control program 133 checks the port number which received the 
Inquiry command, specified Target ID, and the existence inside [ LUN ] a 
virtual LUN shell. When the corresponding interior LUN exists, S_ID of the 
issue origin by which the endocyst was carried out to the command frame of 
the Inquiry command next, and S_ID stored in the LUN managed table 132 
are compared and inspected (Steps 1121 and 1122). If S_ID is in agreement, 
since access is permitted to the imagination LUN to be examined from the 
computer 2, the property information on the capacity of LU or others which 
corresponds with the information which shows "those with LUN" is returned 
to a computer 2 as a response (Step 1123). 

[0073] When S_ID is not in agreement, the information LU to which the 
LUN concerned was assigned from this computer 2 indicates it to be "he has 
no LUN" since access will be permitted is returned to a computer 2 as a 
response (Step 1124). Moreover, in the port number of a port which received 
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the Inquiry command, specified Target ID, and the check of the existence of 
Interior LUN based on Imagination LUN, when the corresponding interior 
LUN does not exist, it is similarly treated as "with no LUN." 
[0074] (17) If there is a response which shows "those with LUN" from the 
starting storage 1 of a boot loader, the boot rise control program 2211 of a 
computer 2 increments a subject of examination LUN, and in order to search 
the following LUN, the above-mentioned processing will be repeated (Step 
1104). 

[0075] When the response from storage 1 shows "he has no LUN", the boot 
rise control program 2211 ends reference of LUN (Step 1105). And as a result 
of reference, the boot loader stored in LU with LUN specified in advance by 
"the boot specification LUN" among detected LUN is read into memory 25, 
and boot processing of OS is performed. The boot rise control program 2211 
can specify "the boot specification LUN" in advance. It specifies from which 
LUN of which storage "the boot specification LUN" boots OS, when two or 
more storage and two or more LUN are detected (Step 1106). 
[0076] As mentioned above, a user 8 can use the arbitrary vacant computers 
2, and can mount and use LUN only for these users for the computer 2. 
[0077] Drawing 8 shows the example for which two or more users are using 
the computing system in this operation gestalt. 

[0078] The system use situation at a certain time presupposes that it is the 
operating condition shown in drawing 8 (a). In this state, the LUN managed 
table 132 and the user LUN managed table 442 will be in the state which 
shows in drawing 5 (a) and drawing 6 (a), respectively. 
[0079] Here, as the user A who was using Computer a, and the user E who 
was using Computer c end use and shows after that drawing 8 (b), Computer 
a and User H newly presuppose [ User G ] that User A started use of 
Computer h to Computer c and the pan. Each first time user performs login 
processing, as mentioned above. In connection with this, the LUN managed 
table 132 which the user LUN managed table 442 is changed like drawing 6 
(b), and is shown in drawing 5 in storage 1 is also changed like drawing 5 (b) 
in the management console 4. 

[0080] By the above processing, first time users G, H, and A can be used, 
being able to mount on the computers a, c, and h by which each uses LU of 
the interior 6, 7, and LUN 0 which is LU of exclusive use respectively as 
shown in drawing 8 (b). 
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[0081] As mentioned above, two or more users cannot be concerned with the 
computer 2 to be used, but can use it, being able to mount on the computer 
which is going to use LU only for [ each ] users. It stores in OS peculiar 
thereby respectively and LU of exclusive use of an application program, and 
the direct I/O load of these programs can be carried out. Moreover, each data 
is also storable in the same storage. 

[0082] According to the above-mentioned operation gestalt, while arbitrary 
users maintain the environment of exclusive use in this way, construction of 
an usable computing system is attained in arbitrary computers. Thereby, 
since all of OS for users, an application program, and data can be collected to 
one set of LU, management becomes easy. 

[0083] Moreover, since the direct I/O load of the program can be carried out 
from storage 1 through a server or a network at a computer 2, a load is not 
applied to a network or a server and it is effective in still more nearly 
high-speed program starting and execution being realizable. 
[0084] Moreover, the server which performs each user's application program 
or manages the data for users is effective in it being unnecessary and being 
able to reduce system-wide cost. 

[0085] Drawing 11 is the block diagram of the computing system in the 2nd 
operation gestalt of this invention. The difference with the first operation 
gestalt is that storage 1 has connected with a network 9, and others are 
constituted like the computing system in the 1st operation gestalt. 
[0086] Drawing 12 is the block diagram of the computer 2 of this operation 
gestalt. The computer in this operation gestalt is different from the computer 
2 in the 1st operation gestalt shown in drawing 2 with the point of storing 
the user LUN managed table 252 on memory 25. About other composition, it 
is the same as that of the computer in the 1st operation gestalt. 
[0087] An example of the user LUN managed table 252 of this operation 
gestalt is shown in drawing 15 . A "registration situation" and the item of a 
"computer name" are removed from the user LUN managed table 442 in the 
1st operation gestalt shown in drawing 6 , and the user LUN managed table 
252 of other items is the same as the user LUN managed table 442. 
[0088] Drawing 13 is the block diagram of the storage 1 of this operation 
gestalt. 

[0089] In order to connect with a computer 2 and the network 9 which 
connects the management console 4, the storage 1 of this operation gestalt 
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has the CC means 11 and the network connection means 15 established 
between networks 9, is the point that the composition of the LUN managed 
table 132 stored in memory 13 is changed, and is different from the storage 1 
of the 1st operation gestalt shown in drawing 3 . About other composition, it 
is the same as that of the storage 1 of the 1st operation gestalt shown in 
drawing 3 . 

[0090] An example of the LUN managed table 132 of this operation form is 
shown in drawing 16 . As shown in drawing, in addition to the item which 
the LUN managed table 132 of the 1st operation form which showed the 
LUN managed table 132 of this operation form to drawing 5 has, the item of 
a "operating condition" is added. 

[0091] Drawing 14 is the block diagram of the management console 4 of this 
operation form. The management console 4 of this operation form does not 
have the user LUN managed table 442 and the computer managed table 443 
which were stored in the memory 44 of the management console 4 with the 
1st operation form, and is different from the management console 4 in the 
1st example in that change to the user LUN manager 441 and it has the 
LUN manager 444. It is constituted like the management console in the 1st 
operation form by other portions. 

[0092] Hereafter, the detail of the computing system in this operation form is 
explained focusing on difference with the 1st operation form. 
[0093] (l) With the related book operation form of a user and LU, the relation 
between a user and LU which the user owns is managed on the user LUN 
managed table 252 with which all the computers 2 are equipped. 
[0094] (2) Explain registration of a user, next registration of a user 8. In the 
computer 2 to be used, a manager or a user 8 performs the user manager 251, 
and inputs a user name and a password using the I/O means 23. The user 
itself can change a password later. The user manager 251 registers into the 
user name of the user LUN managed table 252, and the column of a 
password the user name and password which were inputted. 
[0095] (3) Creation of the creation LU of LU is performed like the 1st 
operation form because a manager communicates with storage 1 using the 
management console 4. However, unlike the 1st operation form, 
management of a user is not performed by the management console 4. The 
management console 4 only communicates with storage 1, and it is only 
defining and creating LU. Matching with LU and a user is performed by each 
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computer 2. 

[0096] (4) A user's login, authentication, next a user 8 explain the procedure 
which uses a computer and uses LU only for the users using the flow chart of 
drawing 17 . 

[0097] In a computer 2, a user turns ON the power supply of the intact 
computer 2 then (Step 1500). The user manager 251 of a computer 2 starts 
according to this (Step 1501). The user manager 251 is a program performed 
by the CC means 21. If the user manager 251 starts, it will ask for the input 
of a user name and a password. Answering this, a user 8 inputs his own user 
name and password using the I/O means 23 (Step 1502). The user manager 

251 attests that it is the regular user to whom this user had a royalty with 
reference to the user name and password of the user LUN managed table 

252 (Step 1503). 

[0098] (5) The imagination LUN only for [ LU ] users, the check of Interior 
LUN, next the user manager 251 check WWN of the computer 2 with 
reference to the WWN information 2212 stored in the memory 221 on the 
fiber channel I/F control board 22 (Step 1504). 

[0099] Next, the user manager 251 checks LU which the user concerned 
owns with reference to the user LUN managed table 252. Here, first, the 
imagination LUN to judge is set as n. Usually, it is n= 0 (Step 1505). The 
user manager 251 pinpoints the interior LUN corresponding to the 
imagination LUN which is going to judge with reference to the user LUN 
managed table 252 (Step 1506). 

[0100] (6) The registration user manager 251 of Interior LUN controls the 
network control means 24, and transmits Imagination LUN, Interior LUN, a 
port number, Target ID, an attribute, and all the information on WWN to 
storage 1 through a network 9 (Step 1507). These information is called 
mounting information. 

[0101] (7) Like the 1st operation form, based on the mounting information 
which LU definition program 131 received, register LU specified by the 
computer 2 of a transmitting agency into the LUN managed table 132 in the 
execution storage 1 of registration processing so that it may become usable 
(Step 1520). Under the present circumstances, the flag of "use" is built in the 
column of a "operating condition." This flag is an exclusion flag for 
preventing mounting the same LU as the computer accidentally using the 
mounting information by the same user ID from an alien machine 2. If the 
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"used" flag is already set up, LU which it is going to use will already have 
used ** using user ID with other same users for a certain reason. For this 
reason, this registration goes wrong. With the 1st operation form, since the 
centralized control was carried out by the management console 4, although 
such disposal is unnecessary, in the distributed management by each 
computer 2, it becomes with indispensable processing like this operation 
form. After registration is completed correctly, LU definition program 131 
reports a registration end to a computer 2 (Step 1521). 
[0102] (8) If the end report of end registration of registration processing is 
received from storage 1, it will check whether registration processing has 
ended the user LUN manager 251 of a computer 2 about all imagination 
LUN that the user concerned owns (Step 1508). When there is imagination 
LUN which should still be registered, it returns to Step 1506, and 
registration processing is repeated and performed (Step 1509). If registration 
of all imagination LUN is completed, a computer 2 will end the user manager 
251 (Step 1510), and will perform the boot rise of OS like the 1st operation 
form (Steps 1511 and 1512). 

[0103] (9) When it registers so that LU which a user 8 uses with the 
procedure mentioned above to release 1 ** of registration and storage 1 may 
be mounted on a certain computer 2, it becomes impossible to use the same 
LU from an alien machine 2. Then, if use is ended, it is necessary to cancel 
registration so that LU may be unmounted. 

[0104] For example, if operation which shuts off a power supply is carried out 
when a user 8 ends use of a computer 2, it constitutes so that the user 
manager 251 may start. And the user manager 251 communicates with 
storage 1 like registration processing, and can cancel registration. The 
electric power switch of a computer 2 is the specification which performs 
powering off by software control usually called soft switch in many cases, 
and this method can be used for it in that case. In addition, the option of 
starting the program of which registration is canceled in the case of cutting 
processing of OS is also realizable. 

[0105] By performing release processing of this registration, the "operating 
condition" of the LUN managed table 132 of storage 1 can be changed into "it 
is intact", and the same user 8 can use the same LU now henceforth using an 
alien machine 2. 

[0106] Drawing 18 is the block diagram of the computing system in the 3rd 
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operation gestalt of this invention. Hereafter, this operation gestalt is 
explained focusing on difference with the 1st operation gestalt. 
[0107] The computing system of this operation gestalt is the point that the 
computer 2 and the management console 4 are not connected by the network, 
and is different from the 1st operation gestalt. Of course, it cannot be 
overemphasized that the network is not only needed when realizing this 
operation gestalt explained below, and the network may be built. 
[0108] Drawing 19 is the block diagram of the computer 2 of this operation 
gestalt. The computer 2 of this operation gestalt is the point that the user 
WWN managed table 253 and the WWN information alteration program 254 
are stored at memory 25, and is different from the computer 2 of the 1st 
operation gestalt. 

[0109] The management console 4 is constituted like the management 
console in the 2nd operation gestalt. 

[0110] It attaches in detail [ the computing system of this operation gestalt ] 
hereafter, and explains focusing on difference with the 1st operation gestalt. 
[0111] (1) A user can define LU of exclusive use by the related book operation 
gestalt of a user and LU like the 1st and 2nd operation gestalt. In the 1st 
operation gestalt, the management console 4 has not managed the 
correspondence relation of LU with a user in the any with this operation 
gestalt, although the computer 2 managed matching of LU with the user 
with the 2nd operation gestalt. Instead, one WWN is assigned to each user 
and matching of LU is indirectly managed with a user by managing the 
correspondence relation between WWN and LU in storage 1. 
[0112] (2) In all the computers 2, registration of a user's registration user 8 
performs the user manager 251, and is performed by a manager or a user 8 
inputting a user name and a password using the I/O means 23. Under the 
present circumstances, one WWN per one user is assigned. The user itself 
can change a password later. The user manager 251 registers the user name 
and password which were inputted, and assigned WWN into the user name 
of the user WWN managed table 253, a password, and the WWN column. 
[0113] (3) Creation of the creation LU of LU is performed like the 2nd 
operation gestalt because a manager communicates with storage 1 using the 
management console 4. Since WWN assigned to the user of the LU is stored 
in the LUN managed table 132 of storage 1 in case LU is created, the 
management console 4 publishes directions to storage 1. LU definition 
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program 131 of storage 1 answers these directions, and creates the LUN 
managed table 132. 

[0114] (4) A user's login, authentication, next a user 8 explain the procedure 
which uses a computer 2 and uses LU only for the users using the flow chart 
of drawing 21 . 

[0115] A user turns ON the power supply of the then intact arbitrary 
computers 2 (Step 1800). The user manager 251 of a computer 2 starts 
according to this (Step 1801). The user manager 251 is a program performed 
by the CC means 21. If it ** and starts, it will ask for the input of a user 
name and a password. Answering this, a user 8 inputs his own user name 
and password using the I/O means 23 (Step 1802). The user manager 251 
attests that it is the regular user to whom this user 8 had a royalty with 
reference to the user name and password of the user WWN managed table 

253 (Step 1803). 

[0116] (5) The setting user manager 251 of WWN for users checks WWN 
assigned to the user 8 with reference to the user WWN managed table (Step 
1804), and starts the WWN information alteration program 254 (Step 1805). 
The WWN information alteration program 254 is a program performed by 
the CC means 21 of a computer 2. The WWN information alteration program 

254 rewrites the WWN information 2212 stored in the memory 2221 on the 
fiber channel I/F control board 22 to this user's WWN (Step 1806). After 
rewriting of the WWN information 2212 is completed, the WWN information 
alteration program 254 is ended (Step 1807), it returns to the user manager 
251 and the user manager 251 also ends processing (Step 1808). 

[0117] (6) Carry out boot rise processing like the 1st operation gestalt below 
boot processing (Steps 1809 and 1810). Storage 1 permits access, only when 
the relation of the interior LUN and WWN stored in the LUN managed table 
132 is materialized, since access exclusive control of LU is performed for 
every WWN. Therefore, it becomes possible to access LU only for these users 
only from the computer 2 which set up WWN only for users. 
[0118] Although the 1st to 3rd operation gestalt explained above explained 
the case where two or more users used a computer by turns, if this is applied, 
it can be used when another. 

[0119] For example, a computer is a server, two or more LUs from which the 
OS environment, application environment, etc. of a server differ are 
prepared, and this invention can be applied in case it is used changing the 
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each. In this case, an environment name can be assigned instead of a user 
name, and OS can be booted from LU equipped with required environment 
by logging in to a server by the name. Since LU including other environment 
can also be concealed when it boots from a certain LU if this method is used, 
to how to change OS by the conventional multi boot, a setup special to OS or 
application is unnecessary, and a stable-system change can be realized more. 
[0120] Moreover, in program development environment, test environment, 
etc., by acquiring daily backup to LU, in case it should return to an old state, 
it can return to desired environment immediately by changing LU, without 
needing setting change etc. 

[0121] Thus, the high computing system of very wide range flexibility can be 
built by extending the relation of LU to the relation between environment 
and LU with a user. In addition, it is realizable even if it uses any of the 3rd 
operation gestalt from the above 1st in this case. 
[0122] 

[Effect of the Invention] According to this invention, LU only for users can be 
defined as storage, and it can mount on the computer by which a user uses 
the LU dynamically. The par sonar rise of this storing OS respectively 
peculiar to LU and an application program can be carried out, and while 
arbitrary users maintain the environment of exclusive use, the high 
computing system of usable flexibility can be built for arbitrary computers. 
[0123] And since the direct I/O load of these programs or the data can be 
carried out from storage at a computer, without going via a server or a 
network like before, a load is not applied to a network or a server and 
starting of a more nearly high-speed program and execution can be realized. 
[0124] Thereby, since all of OS for users, an application program, and data 
can be collected to one set of LU, management can be made easy. 
[0125] Moreover, the server which performs each user's application program 
or manages the data for users is unnecessary, and can also reduce 
system-wide cost. 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram of the computing system in the 1st 
operation gestalt. 

[Drawing 21 It is the block diagram of a computer. 

[Drawing 31 It is the block diagram of storage. 

[Drawing 4l It is the block diagram of a management console. 

[Drawing 5] It is the block diagram of the LUN managed table of storage. 

[Drawing 61 It is the block diagram of the user LUN managed table of a 

management console. 

[Drawing 7] It is the block diagram of the computer managed table of a 
management console. 

[Drawing 81 They are a computer, a user, and a related view between LUN. 
[Drawing 9] It is the flow chart of the processing performed to computer 
during starting. 

[Drawing 101 It is the flow chart of boot rise processing. 

[Drawing ll] It is the block diagram of the computing system in the 2nd 

operation gestalt. 

[Drawing 12l It is the block diagram of a computer. 

[Drawing 131 It is the block diagram of storage. 

[Drawing 141 It is the block diagram of a management console. 

[Drawing 15] It is the block diagram of the user LUN managed table of a 

computer. 

[Drawing 16] It is the block diagram of the LUN managed table of storage. 
[Drawing 17] It is the flow chart of the processing performed to computer 
during starting. 

[Drawing 18] It is the block diagram of the computing system in the 3rd 
operation gestalt. 

[Drawing 19] It is the block diagram of a computer. 

[Drawing 201 It is the block diagram of a computer and a user WWN 

managed table. 

[Drawing 21] It is the flow chart of the processing performed to computer 
during starting. 

[Drawing 22] It is the block diagram of the conventional computing system. 
[Description of Notations] 

I ... Storage 

II ... CC means 
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12 ... Fiber channel I/F control means 

13 ... Memory 

14 ... Communications control means 
17 ... Logical unit 

2 ... Computer 

21 ... CC means 

22 ... Fiber channel I/F control board 

23 ... I/O means 

24 ... Network control means 

25 ... Memory 

3 ... Fiber channel connecting means 

4 ... Management console 

41 ... CC means 

42 ... I/O means 

43 ... Communications control means 

44 ... Memory 

46 ... Network control means 

5 ... Fiber channel 

6 ... Means of communications 

7 ... Server 

9 ... Network 
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[#fF»*©t&B] 

[»*JH1] ttftOM-ftttfc. R«Sc©tt**fc«fcD# 
#Ha#U3.-A©7^-feXj(M!liWP*fT"5*»S* 
Blf -5 £ t * WrfR <h f * tMHI ~>X x A . 

3— y#ffl©najpu a-At. Ka-ifatffija-rstf 
gft s n-fftR^ e. MEa— vfommx u a. -a © r ? -t 

MEGttSfitt. a— !f£IIS#Ua-A©#jSW«S 
t&EfUHltt. a— lf««SKIHHIItn^>LfcB© 

BEAM tta~ tf ffl ©na* u a. - a © 7 ? -fe x £R 
2E«©W-^tsVxT-A. 

[»*JH4 3 MGRMF«». a~!f©«H*£/t;*7- 
i. a— »ft^3.-1t*#ffl©^a#'Ja.-A©*fJSH« 

swrs^at, tniL«*-*fc»9j-r*fcje>©»9J 

AMR***., a— tf*ffl©«ia#U3.-A©SlBiJ**i 
»fftl^*»m*Sil&BB*SBKai«U ffiBB1ft& 

■*«Ktff*catJ*ttffl-#*c©*Ka.— tf«©i&aiJp 

■J a - A © 7 * -fc X £f¥ bIT £ C t £#$t £ f -5 If *>S 
1 £;fctt2E«©tt»lS/XT-A. 
[»3j&B5] fltrBBHMItt, a-^®BK«t/U7- 
HSfibay-f >ffia*fr3a— iffl^n^JA 
£> ttfl-*«©iWJttf«£, tf«©flS'J©tit#8£L 

•tz^&ii. a— mzfoUT. fldia^HfiR&ea-r* 
^s^ea-r-sa.— tf«9j©tnic«©ai9j«*a»«-» 

— tfffl©iia#'ji-A©7^-fex*ffi : wr s^tttt 

[»*S6 3 WfB^»«iWi5f2«SB^aig-r-5'f > 
^7i-XB7r<A*ftWTfeD, iWGGt&SB^ 
MEfhW«£tt»JT*fc»©MBU««tt. »B7r-f 
?^*^©World Wide NameT&S £i:£#&£:TSiit 



1 5 ^rn*»»cE«©ffl-3S«->XT-A. 

[»**7] **©Sh**«»l#©^hU-5?S*fflr 
Sth»«->X^ATfUJB<*n*tf*«-C*o-t. a— tf 

mmmt. a— wmt&mzuvt >bfdsg©a- 

■>flK9I*«tKm-ff«©BU9J***fltiE7. h U-3?fc« 

©Bffi* i/tx 7- K £«=a L □ y-r >«*SSfr 5 a- 
-tfSa^P^Ai. a— tfi, MBXhU—>*lr^ 
Ufca— lf*ffl©lfca#'Ji-A©3*«H«£«aT-6 

Ktnit«*-*K»sij"r*fc»©»9j««t. 
nmm9] «*©«■*«** i #©x M^-^sftjrr 

©!StiE£ £/1X "7- F £<ga Lny-f >$aa£ff 5 a- 
tf^aTW^Ai, 8ttS«i©ilgiJ1f^t, a-if« 
©figij©**t LTJB*LfcRfr*«©«BiJ«*£a- 
f©Mii^fIt^?St. Rff-»$©I&S'Jtil$S 

a— tfcjsi;T«frEmM^*wa-rs^a*tffa 

T % a— tf fflSU ©fH?$ © * fc ^HT 3 & fit 

£»M*S fc©©ffiB«B'J W*tt, WE 7r-f A? v * 
^©World Wide NameTafe-5 d £ *it#it<i:T-&W^ 
7, 8. *fctt9E*©im[«. 
im&mi l] «*©«-J)E«CJ;»3*fflirffi!Q:Ett8« 
■C»^T. McOll'fUa-AS^tSfgi, wi 
EW-#«l©ilS'J1f«CS^€rWEiia#'Ja.-A©7i' 

iESin>y-;Hl a— yta— y*ffl©|flE»H 
#U a-ACD#j6H«4SIt5f&t. WEst»«^ 

62ifflr*n*a— if©BaEtff«t. mmmw-mz-Miz 
naij-rsuB'jttfftssfi-rs^asfliA, WEa— tft 

WBa— tf«ffl©l&a#'J i-A©#*H<Rfca-^*, 
tlttEa— if*tttffl-r*ffl-»«©»SiJ««ta— tf*Jffiffl 
■T**a#'J3.-A©3*l£;*ffllEE*SBC»)£L, ffi 
Ea— tf*ffl©Ha#Ui-A(^-r-57^1rX€rWE 

a— vtmm-tzwr'&mizn&.w-nsrzztitftmt-t- 

•SEtft^Bo 

[M$qtl 2] *»©smc«KJ;0*ffl?I«6ft:E*8B 
T-c&oT, **©»aJl«Ui-A*fP^T*#Si. m 
EItff^©I^S'J«fBtcSo*gSflE^a# l Ji-A©7^ 
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mvmim&zgimTz^&zm^, -tie>©§{ftim 
ommx u a - a^© 7 ^ -tx sff pj-r s c £ £ 

ffite. 7r-f A^V^WWorld Wide NameT-fe-SCi 
[0 0 0 1] 

[0 0 0 2] 

7>hfrlP-$S->XxA<il#tinS. ?9-f7>r- 

M-awi^xAtt, Jusfc-e-r^T^imcAaa&^ff-c* 

fc ? 9 -f 7 > hRHMI -> X t- A T-ffl u 6 tl * tHMN tt, 
flSttttfcCPU, ^iO^tU, ***©A-H5*W 

r>£" fhff»T*0. TF a t ?9-f 7>hJ i 

PfkftlT^S. F a t Zv-i T>\~*m^1ttf?4 7> 
htrSMUv'XxAte, F a t 7>h->X^A(Fat 
Client System: F C S) £. *>P* litis. FCSTteit 
t©Fa t^7^7>h^LAN (□— 7JJP-XU7- 

(EM*. jt-JP3IS«SSSOa«««fTton*. Fat^7 
-f7>M2. — )KC OS (t^l/-f^>^yXf 
A) ^77Uir->3>7"ny7A, SSWi. a— tf 

[0 0 0 3] «»©a— tf^FCSSrffiffl-TSCt&fco 
T, -A*fc0~ &©^9-f 7>hfh#«*t^tte»tlT 

nn«, *A#*j8©»**Bf#-r* r 

^77^^is©s£. a.— y-*©^-^^«#-r 
ax^x^8«-f7— ysBssowiisat*. A-F£x 

7. V7Si>i7fflftt©RS. Rtfx- 

tnr«©tt*©ct*^5. -Aa/to— #©£5-f7 

>hthStH*W-TSFCS-C ! tt, jfjjt. ^©ff* 

at* s t #t s * . 

[0 0 0 4] -7J, *R©a- tfT«©ft3r«S£&ffl 



sm a.— tfAWe^-s^ttWis^tifcfe©^^: 

•5. lOipfty^fAm fctX-fi. 77 P U^--> 
3>7 p P^9A©gl^^. ^77-f!»?i®« 

"T*. #t:c©i7&i«TB, x-^©-7c§a^Pni 
Htfc*. t*JA«> 3.-HfofiJffl-r*5*-3'tt. &tr» 
tKlC#*l,TEB£ft4C£fc&r>Tl.*^. A— >*a 
>©«S*. A* y97y 7"i©ffi^f IC^Sf 

[0005] c©.tofc£JS-&, vXT-AftcxT-f 
#ji©a— 5v >^7T-r;Pit-A*© i i : a©TTf^ 

fi£U Ctl**y h7-f«ftT^5-f 7'>hH-»«C 
•7->>hLT&ffl-rtUi. »/t*>t>D-*;V5*-fX^i 

TaSfr© <fc -5 H 

[0 0 0 6] ifi^. ?9^7>hfrff«S:>X'x-A©:§i]© 
#J£LT. ^-y hl-P • 3>fcT3.-^ • -7XfA (Ne 
twork Computer System: NCxXfA) iflffitlS ^ 
X^A*i#^.e>tlT^5. ^7b9-?o>t:a-^ 

• vX^A^trrstrffttlli. *y r-9-^a>tT3. 
(Network Computer : NO il*tfn, OSt77" 

£©<£5&fr#$©£<i:£Fa t ^5--f 7>]> 
KfcrJtU TTh i ni79-f 7>hJ tfttS. C©T 
h i nd/5-f7>h&ffl^fcf 7 > hfrKUl vXt- 
Att, Th i n77-f 7>h->XT-A(Thin Client Sys 
tem : T C S) £ fed? (itl-5. 

[0 0 0 7] ^T, TCSC-MiLTNCyXfAJ' 
X^Afc^^T, @2 2Sffl^it5. 

[0 0 0 8] @ttV»T, 2 0 0 0 (a~c) «*g&f? 
©NC, 7 A, 1 A 7 (C^^tlfc-r-rX 
i'gg. 9IJNC2 0 0 Otf- A7*tlSfc^-rS 

[0 0 0 9] NC2 0 00l:H OS^7^jy— >3 

Cf^ Xi7Sgf*<iA5.tlTl^cC^. NC 2 0 0 0ti. 
U— A* 7 ©WTSxi- X 1 ©-gP©M^* u 

H©r-fX^8fi:LTV'?>MTflfflt5. OS. 
7X'U ^r-^a >^D^9A. a.— tf'r-^«. tVX 
^^eitCt&W^tlS. NC 2 0 0 0©jglftP#tCtt, 5 s 
^X^Sai*^7 h"7-i7 9gfifOS^NC2 0 

o otco-h'LSifrfS. 77'J^-->3 >^ni7*5A 

©giftfelWl^lCLTfftotl-S. 

[ooio] x^x^««i (rSttte.tiS3— tfffl©IB 
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So en sweats, -r^x-tj— A*tct3ViTHi6$n 

So 

[0011] 

-tmUBTS«£. tr*«SI*£«A©#*-*>S#Kt* 

wt— v ^ 5 -r xt -a n t *»if *i" «v» c < ^ t ^3 
■a***. *£, aA©^-^*^?^ 7>hfrir 

[0 0 12] £©«fc5frffia£ll?i*-rSfc©K, FCS 

\z7 7-i ;nf— nsswst. x— ^a*— Ttrftsns© 

x^X^T^-feX©IS(C, 

©, ^•©^■-;l'\»y Ffc<fc9ttt6jW5TTS. £Stc 
tt. £ft©#7^7>hA>S©7 J -< , X*7£-trX#f8£ 

#&s. 

[0 0 13] NCi/XrA*ft*i;tSTCS 

Fcstc7r-f;n)— ^£RW-s»&£i^»©ra« 
[0014] *sB9i©B«tt. ctisae*a*istfi^* 

[0 0 15] Sfc. #3Bgi©te©ll«H:, a— tf©x- 
* * -TcffSSIIilfcfr-JHi s^x? a *««-r S Z. t tz & 

So 

[0 0 16] #?gHJi©flil©gl$«, a— tr'ffl© 

WMi'X7-A&mm?2>z\t\z$>2>. 

[0 0 17] *^OSe&5i6!lll LAN^-A'Cl 

[0 0 18] *^BJ©$ Steffi© -x^X^7^ 
•fe X © L AN^tr- A* * S ft L V >JiS )S ti 9 ■< X £ 7 

So 

[0 0 19] 

[iSS5M^TSfc«.©^©] _h!2gW£jfJ&irsfcs6 
C, *^BjcDft»«i>XxA«< «»#©«■*«£, E 

nzm&ommmiz£ojtim2nz>mmmmt, tmm 



[0020] »JU«i:fcw, i/o 
©s^ ■ «wsfT5*a*»9Jf *&»cffi*anfcwo 

rid Wide Name (WWN)#©^giJ«*«#-rS^at. 
1/0?- -f *;WC»ttL,&lBttSlt;fo& O S ©7- h 7 

y*ff3fc«>©iwii#at. a-if©««r^/ix7- h 

■WRM • B»«f«i I P 7 F l/X^fr#«£«?©frl?*l 

So 

[0 0 2 1] SBtft^Stt, fln>y-JPi:Ifi1-5¥ 

set, flFa3>v-;p*»6©»*fca^. ii^ya- 

AT&SLU (Logical Unit) £ffi»<@E«:SH©ft 
«fc£*-mKU -tOLUKatU e*S«©rt«-C 
— jft&£fflrT?J&* r^LUN (Logical Unit Nuibe 
r) J SggL. ^LUCSLT, 7i7-trX£¥FprrS 

lunj $:i : an>y-;u©m^ic^v^-vtr>i7'b. 

[0 0 2 2] gln>y-M, frl¥8W>S 

St. E«S«ijHr$-*¥S£, E1ftSi«F»3»fcLU 
*f&frrs<k3ifwU ^©LUfCffitggS^Afcfi 
«LUNfc**LT, «-#«*»5B||*ft*LUN-r** 

A^ffifflTso.— y*£8gij -BtiEif^T^aL, a— y 

tf-t©:i— tf*ffl«)LU©rtg5LUN<i:<RffllLUN©H 
[0 0 2 3] 

[5S9I©£16©»IB] Bltt. »l©**lfi»*C*lt 
Sth#fl|->X5 i A©«^0T'*S. 
[0 0 2 4] 2 (2a~2n) tt, fr# 

(KTTtt. X hU- i/tWX) . 4tt. Xhl/-vl 

h \/—v i , R«« : aa>v-jp4^ffiS(c^-rs7 

7-fAft*iWfg, 5a~5n«, 

^Tabs. 6tt, x vv-v i t§i3>y-;MA< 
tsia>y-A4Sfls*i, unsoiBiTfjaestTi 

[0025] 17(17a~17n) tt. XF U'— i? 1 
©Wl»fc3t*b^S4T.fctt»©»aaz:y h (Logica 
1 Unit : LU) T&So mM^--v hitt±!3©lftWC 
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)\>ny\Z=L-5> (PC) * l 7-?Xf-v3> (WS) 

1 (Small Computer System Interface) ©tt^CiSl-v 
Xfemtsntc&foT'&Z, STF. ^^©JiSSIMSKfc 
^TB. I/FB7 7-f A*^*;i/£U ^(DT'Dhn 
;UBSCS I tSStStl/. HI*iJa-A©CtS 

#-9<5DCli^ LUN (Logical Unit Number) iBf-S<o 
#*^0y^TT(ir^T©LU(l if^fflCCJg 
«$tl&&©<tLTI&HJf-r&. 
[0 0 2 6] @21t tt^«2O*fiK0T-a5«. <> 
[0 0 2 7] 2 1lt frlsM$©£#©$<Jffll£fT 3<F*fM 

ffli^a. 2 2(1 yy-( n^y^)vn^m. MfflZft? 

«»#-H. 2 311 W-JHl2ft*(Jffl-r*3.— !f*«*«l 
*AAbfc0W*L/fc0-r-B&J6OXW*?a, 2 4 
(1 *y h9-^9Sffl^rc®m«!lW*ff'5fci*«)^-y 

vi-'jmm^. 2 5n 4 , *w»*a 2 1 **#aw 

S&ftO^t'JT**. ^t'J2 5l:H fr3(t8S2£te 
ffltsa- *f&«r*fc»fc, t5i»fS2 l \z& 
OUff snsa- !ffl^ni/7A2 5 ltffiifcSft 

[0 0 2 8] 77<A?t^H/FMWfg2 2 0 

/f©j^^S2 2o. yy^n^^^vi/Fmn^Wi 

2 2 0^Hffl<£-r-5fcJ6(Cii:>S^^D^7A-^x-^, 
R^**$fJia9^a2 l#7T-f/^t*JH/FIUf 
S2 2 oSttfflTSfcfcKfcgfe^n^A^T*--** 

^■rsfcfeo/t'j 2 2 1 £wr*. 

[0 0 2 9] /^U 2 2 1 fell 77"fA^^^^5fr 

ft-rsisc 77i , nft*;n/FMfl?82 2 04 
c + &mm ^a 2 1 # *fr-r sy-h7^ 

•/$iJ^7 p P^7A2 2 1 1. 77'f^^H/Fi 

«ifflftT'|.SWWN (World Wide Name) 2 2 12 

/FmWX-Y 2 2i»«IHi2C»tSftTl-» 

fP^a2 2 0, M^tiJ2 2 1ll ffS<$2©|*lg|5 
C7 7-f/tft*)l' I /FiSIWtf- F2 2 ^fflH-ffcit 

[0 0 3 0] 0 311 XM/-^l©Mit*5. 

[0 0 3 1] 1 1 (1 X hV—i?<D±&Mm**\Z>'¥ , & 
HWfg, 12(1 77-fA'ft^5d'\©SIt, 
*0«fPftff5 7r-fA?1r**I/F«fP*a. 1 3 
(1 +*«i¥SHAi, XhU->>l©[*]gBfM«£fT 



14(1 Xhl/— >*l* i t : ai-2,«Sn>V-jP4i:W 

woae*iwwr-5a^iW»#a, 1 7 o~i 7 e«. 

X VU-Vl ftiCRlTSnfciRcMazy h (L 
U) T»0, ttSW&x-f *£S«©E*a»m©— 

ETFTd LU170~17648 
«l/T3lffl-r*IRK^Ri#^tUTl 7X^fflt5. 
[0 0 3 2] /^U 1 3(C«. $i&:©LU 1 7X$S1 

yn^5Ai 3 1. &&HMi2**, StCLUl 7X© 

^n-tnK^-rsT^-txstih/W"!, luhxci 
/rtSSTLui 7xs«ar*fc«>cf?fjp*n*rtaf 

L UN©*ft^ft0#J6H«&4»*IW»¥f!! 1 1 tfiWM 
tSt»CfH6tlSLUNglT-^H 3 2. LU 
Nflf-T'JH 3 2©**t:j!£H#tHMI2i»60* 
LU 1 7 X^©7?irX£fMfE/f^W©(fitJffl. RtfT2 
■feX*iffFnI$n-5»-&C, LU1 7XC*ttS'J-F • 

S7^x©*!lfa©&#fc4»*lfflffl^ai licit) 

[0 0 3 3] @4(1 ! gm=i>V-)\'4V>ffif8.mT'& 

[0 0 3 4] 4 1H «H3>y-JP4£#©*«**S] 

#f^-r^fc*©Affi^^a. 4 311 XM/--/10& 

fli^a, 4 4(1 «P*Sfl»^&4 lj&t*ffT5:/n^9 
A^-^SftttTSfcAO^^EiJ. 4 6(1 trfftt2 

—irmm^Wt, 4 7(1 fln>y-;H©osf7'D 

[0 0 3 5] ^ ; &U4 4tC(i. :a— tfiLUN©H^£ 
D ! -LUNffl7'n^7A4 4 1 . a-ftLUNia 

— tf**ttfli UTv»*tm» 5 *«a-r*fc»£)©a— tf- 

LUNflf-7 , i4 4 2, ffr*«5£f|-J?tt5£$g 
3 tit ^5 7 7 'f t * JH / F fflif 1 2 2 0 (CIS 

^stifcwwN 2212 i©H«*fl?3BT-6fca©trJf 

[0 0 3 6] U(T. **M«ffi(C*3(t-5^#^->X7-A 

[0 0 3 7] (1) ftSBLUNtiRfflLUN 

*HJg^(c:t5(tSLU (Logical Unit) (COtA 

SO»i»&#'Ja-AT*«. ±ttfr-JH»ttl'3©L 
USl^ffl7. hL'-^ibT^ISI-r-g). 
[0 0 3 8] vl(l -€-©Wg|5^tt»©S®{c 
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#«U »*l/fc* tl*no«*S L U t IT£8. ffi 

*. x h i r ttrtfL ut*it«ft», #lu 

fc*f LT 0 frt>%t$i U 7 JI'S^jW* Iff 6 tl 
£o £©#•*§• SSL UN (Logical Unit Number) t 

[0 0 3 9] ^Jfi^K^ttSSHWH^XxA 

(a) LUNS0)^6Il:U-ft4. 

(b) L UNttMHW? iMEt* itttl/. »*s#a* 

Tab -So 

[0 0 4 0] **«»«K*»f»Tt>, ff»«2&, CO 

-r^T©fris«K*fu o*&tt*«aR«* 
mmmx'it. x h l tt&m-gfl. 2^1:, m-jm 

2 iOlffif T5L U»L UNSt'CT 0 S1«L 

LU. <S«LUtr#J0aT-5LUN*<SatLUNilI? 

i«&LUN£02fJSW»tt, XM/-y*l«5L 
UNflf-^H 3 2 O^SStl-S. 
[0 0 4 1] (2)LUNflf-^I/ 
LUNflf-^H3 2©-«i£|5 (a) (C^T. 
LUNfIf-7;H3 2l:B, #-h##. Target I 
D. (gjgLUN. rtgBLUN, WWN, S.ID, ^0^1 

[0 0 4 2] Xhl/— ^l*m577 
[0 0 4 3] Target IDtt. ±ftirfl$S t <T>fflfc I /F 

— ©D_ID (Destination ID) £fBA5A*, 5^— h# 
^©W&S©T#ffi§LT i feJ;ViU 7 
©«J«!Yt«fC«3eL,fcD_I DSMLtfc^^. SC 
SI©»£C«. H-Jp-hKl**©I DSfiSii 
idiT?€5C9T, •^©^©S-LUNOJRf STarget ID 



<EJgU Target IDtt*«ffi£U Target IDOflBCtt— 

[0 0 4 4] te®LUN£F*jg|5LUNtt, ±&stW®lZ 
Wt)aTfcrt»LUNtft±l£fH|tli*^B»$n*«' 
«LUN£©MJSKI&£jjVr. fc-fcAfcT, 0 1*1 
g|5LUN0«(gSLUN0 tUT. £fc[*!gBL UN 5 t> 

ibmluno tvxfemzn-z^z. m%\t£h\zfcm 

[0 0 4 5] WWNli, S±fli-Ii©7 7-f^ft^ 
;H/F*HE^a2 2 0«Wjrr*W*T?»SWorld Wi 
de NameT&£. 7 7-YA'f t^©^-ht#-h© 

[0 0 4 6] SJDH 7 7'fAft^K07l/-A 
fcV-X Mr.yl-^) <&i^SiJ-rS I S_ 

idb, yy^j^^^jvcowmt^mz, m&>\zmK) 
7"f a*^ +• h Jet o — *icRjes*i*ti 

T"&&^\ WWNiS.I D©HW^tt£fr3£<hT% 
7U-ASItWWNSrH^/i<T 1 bS_I D©^ffiT 

[0 0 4 7] Rttte, S-LU©BfW«ttSr*-r. r# 

*J «, i#o±ttimc«c«j:»j*^rsn*LUT»* 

So 

[0 0 4 8] (3)a-ftLU©H«S 
**«^T-f4> IHHI^'rASttffl-r*^.— !f 8# 
'M<tfe-AR±T»D. a— if8tt. tt;l©fr»$ 
2£<£fflT£&t>©£:-r3o a— tf8tt. Bfl-tfttfliT 
5S^5:^SfiL-fcL U O&UiErO Z. tiflX 

Lus-en-en— p-r^^f#UT^sfe©tLTi»^-r 

-So 

[0 0 4 9] a— tft, 3.— tf*iRjf*LT^€.LUt© 
Htttt. fl3>V-;i'4#«A5i-f-LUNfi 
t— 7*4 4 2fCj;oTl : aStlS. a-t'-LUNf 
If- 7*4 4 2©— #J£ia6 (a) [C^T, 

[0 0 5 0] HBCiSHT, Jl— if««, !f8*# 
^"TSivS'J^. /t7,"7-H«. -too.— tf8«t*ATr» 
**^5^SBaE-r-5fc»OBK3-r s , K1LUN 
tt, 8*«*a«fjSTttJlUT^<5tHP«l2fc*S^ 
T^li^n-SLUN, l*jgBLUNfct§CL— tf 8»fflLU 
©t*jg(5LUN, g«#Stt, !f#fflOLU**. 

X h I/— ^ 1 Cf SStlTV^^t"5^SSt. h 
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#-5f. TargetlD. Uttte, ±SELfcL UNflf-y^ 
1 3 2 fc:fctt5t>©i:|pU$T*;&&<, f]-»&«. £53. 

— tf 8 UT^*W-3f « 2 ©£ffc£*-T . 

[0 0 5 1] a-if-LUNSIf-^M 4 2\Z&? 
T. &3.~tf 8 tfOa- tf 8^*WrSLU©*fJSB§ 

[0 0 5 2] (4)lr»S£WWN©P& 

tf-g«2$-*(c#^-ri.fcje>©iisij ; ?-t?a6o, ipt 

fiS*.£7 '7 1" *)V\/FMW^Wt2 2 0©fii;L-5> 
WWNT3&5, 2 £WWN©|I3&«. JI©*C«fc 

[0 0 5 3] (5)3.— !f<Dg® 

tt. a— tf 8 Of l£f 13 >7-JH ICTltf It 

— tf-LUN i g : S7 p D^7A4 4 1 £*fTU Atti*!^ 
g4 2SffiWTa- tf£i/1X9-K£&&T-5. /t* 

ffilcfct). a-tf-LUNfl^n^7A4 4ilt a 
— •f-LUN^S5 1 -^4 4 2 SC. 3.— tf£, /tX7 

[0 0 5 4] (6)LUOM 

ttw-cwsttt, tf8ffl©Lu&m&-r*. § 

a-tf-LUNf l^n^5A4 4 1 

X r- V—V 11$, RAID (RedundantArrays of Inexp 
ensive Disks) £$EfcT-5& •=> tf. SftCf-f^i'Sa 

[0 0 5 5] LU©^4<h. ftgBLUN. <K«L 

UN, !5lLUN7d7-trXt«Effl-r-55 i '<'7.i7 7K©# 
-h#-5t. Target ID. £S^TJBtt£ 
femtZ. JUORJMMItlV^ «F3#tt. a-tf- 
LUNfl7'ny'7A4 4 1$ifLT, XM/-/1 

»cLu^#*sfeff-r*. 4>*$'jfp^S4 i a, aft 
[00 56] xM/-^ioitawgi4H cm 

SgfiLTt *$W¥S1 1 SCSSDTS, ::©S£0£§ 
»Tf*«IP?ailH LU^«ynif5A 1 3 1 £ 
SEKiTSo LUfemfnifJA 1 3 1 tt, Jg^Ctllf 

^©§»©LU^^-rs. •€■ LT, 
LUNflf- ~7)Vl 3 2fC#-h#*§-. TargellD. jg 



tLUN, rtSBLUN. JStt£gfifcT3o ©K5t 
Hgl:^5Sn516t>»5. &*3, Cl©i%rm. W 
WNfcS_IDI4*»SO$f?»4. LU^H^O;? 
7A13 1I1 9«Mflf^ftl4ftMffU I«¥®6 
SSSU f 13 >y-Jl<4 iclus^icm-cs 
Jt^iS*en. t=33>y-;i.4tt. ;r©$8g£g 

[0 0 5 7] (7) a— tf©D^-T> 

mz, =L-^mwm^mmv, *©a— tf*«©Lu 

[0 0 5 8] ffl-J|t«2C*V4T, a— tftt. tOttC 
MiT$,-3ttHi2«iISONf5 (Xf7 7'l 

0 0 0). :ncJ:0, W-*»2©a— yflfS^n^? 
A25 laigS/TS UfyT'l 001) . a— tfflfS 
7'Dy'7A2 5 1lt M-»«2d*PCO*-&. ffilB I 
OSittl/T«S-r4Ciil«TJ*5. Sfc. ir*«2 

a-tffil/'a^7A2 5lB. «P 

l7'P^7A2 5 1li a— tf££/1A"7-F©A7j£ 
cntcjtS^LTa— tf«. S»oa- tf£<h/t 

1 0 0 2) . a— tf«S^D^7A2 51(1 ^yh7 
-i7©Jffll¥a2 4^PimVX^y V7-ir 9ic=fc0. a 
— tf«fc/tX"7-K. fHFft 2 ©MigiJ^ (fcWtflP 

L fctiMR© c £ £3.— tf a >1f « in? & c t \z? 

[0 0 5 9] (8)3.— tfOfgtE 

•So *^$iJ«^©4 1«, a-tf-LUNfflT'Oy'7 
A4 4 1^S)f5. a-f-LUNfI/ny'7A4 

4 i«, 4 , *S5ffli¥a4 l^fr-rsyDif^A-e* 

•5, a-y-LUNfIy'Dy'7A4 4lH 1 3L— tf- 
LUNfIf-7';l'4 4 2©a— tffct/SX?- F£# 
HSU d©3.— tf#teJB*i£fcofcjEJg3.— tftrfeSi 
t£mm.1rz> (Xy-y^l 0 10). 
[0 0 6 0] (9)3-— tfWfflLU©<K28LUN£F«9g&L 
UN©«|g 

a-+f-LUNfl7 , a^7A4 4 1lt «-*««a'r 
-^;H4 3 4#IL- ff-**2©*M^S-e©ff-* 
l©WWN£iit5 Ufi/7'1 0 1 1) . 3. 
-lf-LUNfly'ny'7A4 4lH Sia- tf^Rff 
SLT^SLUSa- tf- L UN^a^-^U 4 4 2 $ 

#hbltwbt3. mmL\jtf?T\zw\ft&m 
2CT^>h$nr^^Pjfgtt^$,5©-e, ;m£Wt 

T^-53.— tf8*s. «lWCC©«-il«2*fiefflLft:«» 
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a#*«fTtottVM8?>. fO$i7«?>KSnSR^«!:U 
KSLU*«-rTHT'5>hanfcttjl4:a:-D 

[0061] i4i;«>fcWje-r*iK«LUN=nc«3e'r 

So n=0T*5 (Xt^^I 0 12). 

a-tf 8©{ESiLUN = n (=0) ^iSt^rtSLU 
N^-^LUNflr-^H 4 2£#SgLT#£ 
t§o a— tf-LUN^S^-^M 4 2fc*^T, fc 
0 6 (a) fc^-T^-lf - L UNflr-^l/ 

ft»LUN=0T** (Xf7^10 1 

3) o 

[0 0 6 2] (10)rt»LUN<&S&WB 
Xf^l 0 1 3T^SnfcWBBLUNSJ#OLU 
^> »#«2*>S«fflT?**J:3K:, XM^-yHCf 
»LT***>£ 5 ^f-LUNfl^D 
^7A4 4 1H — *tf — L UN§lr — 4 4 2^ 

aKrt«LUN^s«tmt»2^'rT?fcv^> 

tH¥*«*jt«-r^il^T*B-r* Ur^l 0 1 
4, 10 15). »*«*#»»W*T»«&Stf, Sk 
TOfflI6^*7^lt, Xr^l 0 1 7<D9m\Z» 

[0 0 6 3] «-JH145^»»»*-cai»»*, a— 
LUNfiyn^7A4 4lH MLUN, t*lgBLU 
N, #-h#^> Target ID, JRtt, WWN^t^T© 

^M^-^iKaflt-r*. ztis®***-^^** 
tufcRctK-r* Uf7^i oi6) e 

[0 0 6 4] (ll)B«fia©*fT 

LU)£«yD^7A13 1*iE»U v£ 

Sl^»LUN<7)fT<07p-h#^ Target ID, <K«LU 
N, WWN, JRtt*»^bTrtWLUN36^»«2*^& 

7A13 1H K«R**«jEl/<*7Lfci:i*, flfS 
3>V-;MC«ft (»7*ft) Uf7^10 2 

1) o 

[0065] d2)mmmm<Dmr 

Xhl/-sn*»&©l*7*ft«Stt*fc. *«3>y- 
JH^a-f-LUNfi^D^7A4 4 1 «, ^ta 

-if3WW#rs^T©ftaLUN©fi»ffla36«*i7u& 
*>£3MMg-r* (xf-^i 017). s«BEar« 

f-^l 0 1 3a»©«a*i»0£L*frS*iS Uf 



7^10 18) p tT^ISL UN^)f S^7 

6«, tnjai2K«t7*ft*att , r* (xf^yioi 

7) o 

[0 0 6 6] (13)^-h7^^«»^Di/5Atlt3fiB 
I OS 

*a3>v-;p4*sH7*ft**tt«t. tMHi2 
t4, a-ffi7 p D^7i.2 5 it±*aias*7-rs 

Ut^^I 0 0 4) . 

[0 0 6 7] HHT, 7-bTy?M9&uif9&2 2 
1 IjWBIW*. tt*«2#PC<D*£, 

aaya^7A2 2 1 vy< a^-v^;h/fsij 

2 2 JiO^U 2 2 1 fcftfflSn&^n A 

:^)^d^7AI1 Mb i ostmxnzp 

fc<fc?>, 7r-f;^^*Jl/5JC»ttSnfctmf«2<D^ 
gBKl$>&X h 1/- v 1 O S (DZf- hT v -f^fro ZL 

tannics:*. M»2««pca»©»^ ssbi 

OSi^^Dy7A«SaEl^^OT, 7-Y7y? 
©J^^ny^At4, 2 5l:firf$nTV^^S# 

**«»»TI4ll««2tbTPCft«ftl/, ^ 
-h77^JM^D^7A2 2 1 1 te> JS31B I OST 

[0 0 6 8] WSMS2U1 77<A'ft*;H 
/FWHaR-H 2 2±<D^=EU 2 2 1 Sit- 

h7^ySiJW7 p P^^A2 2 1 1 (ffilBIOS) 

^ ; &'J2 2 1^e^ : EU2 5l:^l>7y7 9 
*Uffl:/n^5A2 2 1 1 £nfcf-U 2 5±ti 

-CD£?K:, y-YT*j~fiSMyu!f5J*2 2 1 
114. **'J 2 5C3K-bT*tr*na Ur^l 
0 0 5). 

[0 0 6 9] (14)7 7-f /^^^KOfiJfflft 
^h77^W^P^7A2 2 11H BKrTafc, 
7r-fA^^*^5©IDM<kjfiaSBBJI6"r*. u^ll 

^#-MH©»awSE«30**ff*n*. c^-ho^ 

U-vlKl&UT, ***M*#R 1 1 tt, LUSl^D 
^5A13 1SeBn. LU^O^/7M3 1 
tt, J:ttJf*«077^/tft*;H/F«»?82 2 

DMMU I D£S_I DilTLUNflf-T' 
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)Vl 3 2 fcKJtf* 0 0 6). 7T-f/W 

h7-yy$)J13EP7 p 0^7A2 2 1 1 CJ;0^— 
JSS^ISU OS0D7'-h*ff 5 af-^lOO 
7) . 

[0 0 7 0] (15)y-hT«y7 P 50 ; a©^^ 

MI£0i oi:^t. 

[0 0 7 1] v-ltm-fXlVv 1*2 2 1 ltt, 

ffl*K2 fcSHKbT^** h 1 CftlSnSLU 

^LUNSOtSStS Ufi/T'l 10 1). £©L 
UN£Ji5£bT, LUlCttbTlnquiryS-^F&fgfr 
T5. Inquiry3T> XM/-yOia^. # 

-tote©«ptt«!SiiaE-r«fc*f'ffl*s*ifcscs 

I n-7>HT$>S (Xf--y7l 10 2). 
[0 0 7 2] (16)LUN©7?-feX¥i]5£ 

gl 2atlnquiry3V>F£g»'f Si, *"*M19#g: 
llticnSrSWO. 7mtW^ami3 3 
SiSKrr* (xf^^i 120). 7i/-fex©Jwyni/ 

i^AT'&S. T^-feXfBMC/n^A 1 3 3«. LU 
N«a^-^;H 3 2£*JHU «-»«2*t«ff Ufcln 
qn i ry 3 v > H T?»)fe S tifclft^W* L U N * WBf 

NISX M/-y 1 * 5*5 tESL U NTfel.. T^-fe 
XfMffilX'o^A 1 3 3te> lnquiry3-7>F£§Mb 
fc#-h#^, fgjeStlfcTarget ID, StffiiLUN 

^^LT^Si^. ^CInquiry3-7>HcDnT> h* 
7U-A(Crt€l$nfc%tf7t©S_I Dt, LUNH 
t— 3 2K*ittS*l&S_I Di*ltttLlftaE-r 
•5 (Xr'vT'l 12 1. 112 2). S_I D#— Stb 

■teX£W<>J£ftT^5©-e, rLUNf OJ Sr^ffitSft 

«2KJ6«rtbTil-r (XT7 7"1 12 3). 
[0 0 7 3] S_I D^-gl/ft^i^tt, £©fH?$ 
2jj*S3SELUN#*J0^Te>ft&LUtt, T^-feXrt* 
Ift^ftT^&l/^ttC&S©^ rLUNHbj £^ 
"Tit 2 CJiS^tbTjg-r Uf'^l 1 2 

4) . Inquirynv> H^Sft bfc#— hco^— 

fiitSftfcTarget ID, RlflK&L UNlcSt* 
<rt»LUN©W«IO*BK:*S^T, MfS-T-S^SBLU 
N^ffib^^B#fclH#(C TLUN«bj £bT&*3*l 

[0074] (i7)y-hD-y©e» 
itm^2©y-hT-y/aij^7 p n^^A2 2 1 itt, m. 



z>tcsb±m<Dmm*m<om? ur^i 1 <m) . 

[0 0 7 5] XM/-yl*^OM!!l5 l"LUN|Sbj 
7 , -h77/»JII^D^7A2 2 1 lte, 
LUN©tt3R£**7-r* 105) . 

T, ££<Z>f3$. &aj£ftfcLUN©5fe. T^-hfg 
£LUNj ICj;0*jlUK»3tSnfcLUNSi*OLUK: 

**. IV-MBJtLUNj tt. W0XM/-y^ 

•^1 106) . 
[0 0 7 6] «±©<fc3lC. 3.— if 8atft*©£HTtr* 
*M-#»2*ttJflbT. ICa-1f#fflOLUNS*0 

[0 0 7 7] @8(1 «ROa-D , ^S»»li:fe» 

[0 0 7 8] feS^t*3W-5->XT-A©ffiffltti51*i, 
08 (a) (C^T^fflttaTSSiTS. iOttlT 
«, LUNfIf-7';H3 2, a— tf-LUNWSf- 

-y;H4 2it ^-n-en, 05 (a) . 06 (a) \z 

[0 0 7 9] uCf, tfiaSffifflLT^fca- tfA 
<k, D-IicSffiMLTUta- ifE*«&JBS**7U 

0 8 (b) CSfftC, tffcfca— tfGtfttJI 
Ha. 3.— tfHtfiHWi c , S&CO.— !fA*«SHf«|h 

fc <t 3 1- o ^-f > ma *fj 5 . z. n 3 > v - 

)14\Z&^T, a-f - L U Nf if - 4 2 S. 
0 6 (b) ©flSKl^H^n. XhU-: xlfC*3Vi 
T, 0 5i;inUNfIf-^H3 2ti@5 (b) 

[0080] jy.±©5astc<t 0, 08 (b) \zm-rt^ 

0, #r&3— tFG, H, All -etl^tl*ffl©LUT* 

si*3gi5bUN6, 7. o©lu£, <tn-€n&mmir Z> 
5. 

[0 0 8 1] jK±©J;5(c, *g&©:i— tf#. -e©ffiffl 

>^ > Dv'7ASr^(75LUCt&^b. :fte©7*P^7 
A£it&I/On-FT£5. ^-tl^-*n©x-^ 
fell— X h U->»C»iW-C #'•£>. 
[0 0 8 2] ±E*i6^IBC«tfttf. d©«fcofr. 
©a— tf*t*ffl©^<£^b^^e>tt*©^«S:« 

0, 3— tfffl©OS. T^Udr— 5/3 y-fuff=>h^ R 
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[0 0 8 3] *&, ^n^&SU-myh?-^ 
ft^f*£ltS:<. Xhl/-; ^l*>£fHLj»2K:it& I 
/O0-R't5©T. *7h7-^W-nCMS 

[0 0 8 4] tf©7^Uer-xa>7 p n^ 
It- Aii^IT* 0 , vX-rA£#©nx K 
[0 0 8 5] Illlt *»W©SB2©*i6»*fc*W- 

Xf A <h E £ tlT U S . 

[0086] m 1 2 a. ^mmmmosYnm 2 ott&ia 

0 2 fc7KUfc» 1 ommmzanzwrfim 2 ttaa-r 

[0 0 8 7] 015 \Z*%MBm<D3--*f- L U N^S 
x-7;i/2 5 2<D~&\%7Kt. 3.-if-LUNSST— 
7\>I/2 5 2«, H6C^bfcmi©*ifi}efiH^ttSa 
— if-LUNffST 1 — 7>4 4 2#><s. rg@M#?Rj <t 

«, 3.— if-LUNSlf-^H 4 2 i:|WlDt?$>S„ 
[0 0 8 8] 01 3tt, $SlJ6£Jf5li©X h V-V 1 ©* 

[0 0 8 9] *mMMM<DX hU-Pl fi. ff-g«8 2 . 
Wl&zi>y-)V4&mmirZ>*>y 1-7-7 9K:fis 

«rr*fc«>c. «f*mf»i 1 t*>7 h7-*9©m 

1 3(C^«Sn«LUNWS-r-y;H 3 2fflW« 

isnxusjST, Ks^^bfe^ioilss^licoxF 
71 ttiatT^S. ^©ftfjotttfiJctcoUTte, H 
3 (C^LfcB 1 ©SdSJBMWX h U—7 1 tra«t?» 
-5. 

[0 0 9 0] 016iC{$. **IflOLUNfIf- 

OLUNSif-7*;H3 2lt a5(:glfcIioH 
IflCLUNflf-^l'l 3 2^-rs^gtiD 

[0 0 9 1] 11411 *5lffi^o i i : an>v-;i/4 
©*&/$0T3&So #*Jfi»IR©eS:3>y-jP4tt, SI 

1 onis^TS : a=i>y-jP4o^ ; tu 4 4(ci#^s 
ntufci-f- l uNfif-^H 4 2 tsmm'S 

If-7*;M4 3«<, a— !t*-LUN i g : a7D77 
A441 i:f X.TLUNI 1^D^7A4 4 4$tt5 



[0 0 9 2] WT, **JSBffi^feltSfh#ttSvXxA 
SHf-5. 

[0 0 9 3] (l)a— tftLUOll^ 

a— tft. a— wmWbTUSLU 

ioK#«> r^T©imc»2*»«i**a— y-LUN 

@JI^-X>2 5 2Cd:oTflSn5. 
[0 0 9 4] (2)a— tf©g& 

*2»C*^T. »a#"bL-<tt3.— !f8 3j». a— y**g 
^□^7A2 5 1 €*f? U AUAfS2 3*fflHTa 
-lf€i:;U7-H*AAt5. /1X7-F&, Sta 
— »fll#**«H^Iin?**. ^11/0^5^25 
ltt, A*^nta-+f«i/U7-K^-+f-LU 
N«St~-7>2 5 2ffla-tf«, /tX7— POflCfi 

[0 0 9 5] (3)LU©fNK 

LU©Mlt Wa#^*l : an>V-Jl/4SrfflViTX h 

u~ 5? 1 -ta^-rs n 1 (Dmmmmtmmiznt> 
ft*. fc&*u «i <o*is»* ttt»&o. fin>y 

S©#T'&So LUia- *£©2*jS#nm. &fHf£« 
2tfft>tlSo 

[0 0 9 6] (4)a-1f©D^>tgffi 

u^ffiffl-rs^ins^iai 7©7D-5 t ^-hS'ffl^Tm 
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